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1 Riemann Hardy





$Z(t)$ $Z(t)$ $\sigma=1/2$ Rie-
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$\xi(1/2+it)$
$\int Z(t)dt,$ $\int|Z(t)|dt$ $Z(t)$













$Z(t)$ Hardy Riemann-Siegel Siegel [11]
Riemann-Siegel $N_{0}(T)>3e^{-3/2}T/8\pi+o(T)$ 1942
Selberg [10] $A>0$ $N_{0}(T)>AT\log$ $T$




1: $Z(t)$ $0<t<100$ 2: $Z(t)$ $7003<t<7007$















(Edwards [3] 8 )
2 Hardy
$Z(t)$ $Z(t)$ $Z’(t)$
$Z^{(n)}(t)$ 3 $Z’(t)$ $t=0$ $t=100$
4 $Z”(t)$ $t=0$ $t=100$
$Z’(t)$ $Z”(t)$ $Z(t)$
$Z^{(n)}(t)$
3: $Z’(t)$ $0<t<100$ 4: $Z”(t)$ $0<t<100$
$Z(t)$ $Z’(t)$
Mozer [9] Mozer Riemann
$\frac{d}{dt}\frac{Z’(t)}{Z(t)}=-\sum_{\gamma}\frac{1}{(t-\gamma)^{2}}+O(t^{-1})$
































$\eta_{n}(s)$ Matsumoto and Tanigawa [8]
$t$
$\frac{d}{dt}\frac{Z^{(n+1)}(t)}{Z(n)(t)}<0$
Corollary 2.2. Riemann $n$ $>0$
t $>$ t $Z^{(n)}(t)$ $Z^{(n+1)}(t)$
Corollary 2.3. Riemann $Z(t)$ 1















































$\frac{f^{\iota}}{fs^{n}}\frac{\Gamma’}{\Gamma}(s)=O(|s|^{-n}) (n\geq 1, \sigma>1/4)$
$s\in D$
$\tan s=i+O(e^{-2t})$
$\frac{d^{n}}{ds^{n}}\tan s=O(e^{-2t}) (n\geq 1)$
(2.1) $s\in D$
$\omega(s)=-\log|s|+O(1)$ (2.2)
$\omega^{(n)}(s)=O(1) (n\geq 1)$ (2.3)
(2.2), (2.3) $s\in D$
$a_{n,k}(s)=O((\log|s|)^{n-1}) (k\neq 0, n\geq 1)$ (2.4)
$h_{n}(s)=a_{n,0}(s)=( \frac{\log|s|}{2})^{ }+O((\log|s|)^{n-1}) (n\geq 1)$ (2.5)
$\zeta(s)=1+O(2^{-\sigma}) (\sigma>2)$
$\zeta^{(n)}(s)=O(2^{-\sigma}) (n\geq 1, \sigma>2)$
(2.4), (2.5) $\sigma>2$ $s\in D$
$f_{n}(s)=(( \frac{\log|s|}{2})^{n}+O((\log|s|)^{n-1}))(1+O(2^{-\sigma}))+\sum_{k=1}^{n}O(\frac{(\log|s|)^{n-1}}{2^{\sigma}})$
$=(1+O(2^{-\sigma}))( \frac{\log|s|}{2})^{n}+O((\log|s|)^{n-1}) (n\geq 1)$ (2.6)
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$g_{n}(s)$ Titchmarsh [12] 3 LEMMA $\alpha$
$1-2m\leq\sigma\leq 2m$
$\frac{g_{n}’}{g_{n}}(\sigma+iT_{j})=O$ (log2 $T_{j}$ )
$arrow\infty(jarrow\infty)$ $\{T_{j}\}$ $k\geq m$
$R_{k}$ $1-2k\pm iT_{j},$ $2k$























Anderson [1] 2 $\sigma=1/2$
Riemann $\sigma=1/2$
$n\geq 2$ $m$
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